The incorporation of polyoxometalates (POMs) as structural units into ordered porous constructs such as metal-organic frameworks (MOFs) is desirable for a range of applications where intrinsic properties inherited from both the MOF and POM are utilised, including catalysis and magnetic data storage. The controlled self-assembly of targeted MOF topologies containing POM units is hampered by the wide range of oxo and hydroxo units on the peripheries of POMs that can act as coordinating groups towards linking metal cations leading to a diverse range of structures, but incorporation of organic donor units into hybrid POMs offers an alternative methodology to programmably synthesise POM/MOF conjugates. Herein, we report six coordination polymers obtained serendipitously wherein Zn 2+ and Cu 2+ link pyridine-appended Mn-Anderson clusters into two-and three-dimensional network solids with complex connectivities and topologies.
INTRODUCTION
Polyoxometalates (POMs) [1] [2] [3] ) that have been widely studied for their catalytic, [4] [5] [6] [7] [8] [9] magnetic, 10-17 photochromic [18] [19] [20] [21] and redox properties. [22] [23] [24] [25] [26] [27] [28] Given their large range of their chemical and physical properties, their incorporation into Metal-Organic Frameworks (MOFs) -network structures composed of metal clusters or metal ions connected by organic linkers -or more generally into porous frameworks has been investigated. 29, 30 Creating POM/MOF conjugate materials can associate their individual properties, for instance the catalytic properties of a POM with the large surface area of a MOF, 31 or achieving a synergistic effect, for example the cooperative effect of single molecule magnets 32 or enhanced photocatalytic proton reduction. 33 To do so, two main approaches have been followed to date (Figure 1a ). The first is the impregnation of the POMs into the pores of a MOF, where POMs are either added during the MOF synthesis and trapped in the pores, [34] [35] [36] [37] [38] [39] [40] or they are inserted postsynthetically by soaking the MOF in a solution of the desired POM. [41] [42] [43] [44] The second approach is to consider POMs as building blocks for porous structures, 45 with the aim of creating a bond between the POM and either an organic linker (usually a multitopic carboxylic acid or N-donor ligand) [46] [47] [48] [49] or a transition metal. [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] The terminal oxygen atoms or hydroxyl groups of POMs can be substituted by the oxygen atoms of carboxylates, while capping transition metals in some POM species can be chelated by organic ligands, leading to extended frameworks. [63] [64] [65] [66] [67] Although this approach can allow rational design of desired structures by assessing the geometries and the coordination numbers of the secondary building units (POM and linker) 46, 68, 69 it is often not the case, and materials may form serendipitously. 79 4 An alternative, third approach is to use hybrid POMs 70 that already have organic ligands grafted onto the inorganic cluster and that can be conceived and synthesised in a predefined geometry, with extended metal chelating units arranged in a similar manner to conventional, purely organic linkers. 71 (Figures 1b and 1c) . The amido-pyridyl tris-alkoxo MnAnderson (POM-1) has been reported previously 76 and shown to assemble into a gel upon addition of Pd 2+ , 78 but the amide group introduces a kink in the linear geometry, so POM-2 was prepared as an alternative, linear linker, which is closely related in size and geometry to the well- Figure 1d ). 79 Both POMs were isolated as tris tetra-n-butylammonium (TBA) salts, for superior solubility in organic solvents. In the course of this study, POM-2 was independently reported and shown to self-assemble into coordination polymers linked by Cu x I x secondary building units (x = 2, 4). 80 Our own preparation resulted in the isolation of a new crystalline solvate, (TBA) 3 POM-2·Et 2 O (see Supporting Information, Section S1).
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We report herein the materials serendipitously obtained while attempting to prepare three- 
EXPERIMENTAL
All chemicals were purchased from Sigma-Aldrich and were used without further purification.
Column chromatography was performed with Merck 60 silica gel (230-400 mesh 
RESULTS AND DISCUSSION

12
The principle aim of the work was to synthesise so-called pillared MOFs by using Mn- as IRMOF-9 86 in an approximately 2:1 mass ratio. Repeating the reaction without the dicarboxylic acid did not lead to suitably crystalline material, suggesting it is potentially templating the reaction, although further work would be required to confirm this possibility. Figure 4a into a complex three-dimensional network. The result is a three-dimensional structure with significant pores of approximately 1.5 nm diameter that run along the crystallographic a axis (Figure 4e ). The Me 2 NH 2 + cation is disordered across two 0.25 occupied sites in the asymmetric unit, while elemental analysis showed no presence of alkali metals or additional Zn 2+ ions, as was the case for 1 (see Supporting Information, Section S2).
We postulate that the addition of acetic acid to the mixture may induce competition for the Zn 2+ ions that link the anionic POM-2 molecules, slowing down self-assembly and crystallisation, and thus allowing sufficient Me 2 NH 2 + cations to form through thermal decomposition of DMF and produce the alternative structure. as they are key components of the materials, and significant mass loss is observed at low temperatures by thermogravimetric analysis (see Supporting Information, Section S3). It may also be a possibility that small amounts of 4 can crystallise alongside 3, but this cannot be examined due to the rapid loss of crystallinity upon drying.
As attempts to replicate the synthesis of 4 were unsuccessful, the influence of other coordinating ligands in synthetic mixtures was investigated by addition of pyridine, to mimic the tetrapyridyl porphyrin. Addition of competing ligands to MOF synthesis is commonly known as coordination modulation, 89 and has been applied both to downsizing MOF crystal size [90] [91] [92] and also to enhancing the syntheses of MOFs linked by early transition metals such as zirconium. 93, 94 Solvothermal reaction of (TBA) 80 It is clear that hybrid POMS can assemble into a diverse range of complex coordination polymer structures, and we expect these synthetic guidelines will assist in future efforts to control the self-assembly of hybrid polyoxometalates into extended porous networks and enhance the reproducibility of their syntheses.
CONCLUSIONS
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